KEDAAAITIO

MAINHTIEMOZX
HAEKTPOMAINHTIEMOZX

Eicaywyn

2’ aUTO TO KEPAAQIO LEAETATOI 1) GAANAETTIOPAION TWV HAXYVNTWV, TTEPIYPAPETAI TO
HayvnTIKG TTedio TTOL SNUIOVPYEITAI YUPW OTTO PEVUATOPOPOUS OyWYoUS Ko N
aAAnAemidpaon peTa&t pevpaTopopwy aywydv. Emiong eényeitar yiati opiopéva
VAIKG TTAPOUOIAGOVY LOYVNTIKEG ISIOTNTEG.

2KOTTOG TOU KEQPOAQIOU QUTOU &VAI 1) KATAVONOT) TWV UXYVNTIKWV TESILY TTOUL
SnuIoLVPYOUVTAI ATTG PEVLIATOPOPOUVG AyWYOUS, TOU TPOTTOU LAYVATIONG TWV UAI-
KWV Kol TNG aAANAeTiSpaonG payvnTiKoU TeSIOv pe KIVOUUEVA NAEKTPIKG POPTIaL.
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6-1. MayvnTteg

Opiopéva opukTa o&eldiwv Tov o1drjpov (Fe,O,) €xouvv Tnv 16I6TNTA V&
éAkouv piviopata o1dfpov. Ta VAIKG auTd apxIk& avakoAVgenkav oTn
Mayvnoior Tng M. Aciog kail yI' auTO OVOPGOTNKAV HayvrTeG o1 Og 1010TNTES
TOUG HOYVNTIKES 1016TNTEG.

Otav évag pafdépoppog payvATng PubioTel oe piviopyata c16ipov Trpo-
oKkoAoUvVTal 0" AUTEV piIviopaTa. Ta PIVIOPOTO CUYKEVTPWVOVTOI OTO 600 GKpO
TOU HOYVATN TTOU OVOH&LOVTal payvnTIKOl TTOAOI, €V OTO PHECO TOUL HOYVATH,
TTOU OVOUALeTON OLOETEPN CDV) dEV TTAPATNPEITAI TTPOTKOAANCT PIVIOPATWV.
“Evag eAagppig pafodpoppog payviTng ovopadeTan Kai payvnTik BeAovn. “Exel
TapaTnPEnOel Twg piax payvnTik BeAdvn, Tmou eivanr e§aptnuévn amd vipa,
Traipvel T&vToTe oTABEPH d1EVOLVON WOTE TO £va GKPO TNG V& OelXVEl KOVTH
OTO YEWYPOPIKO Bépelo ToAo TnG yng, evad To GAAO KovT& 01O NOTIO Yewypar-
@IKO TT6AO TNG YNS.

MeTafb 600 payvnTwy aokoOVTal OUVAHEIG KAl PHEGAIOTO Ol OHWVULHOI
TOA01 ATTWOOUVTAI, VA Ol ETEPWVLHOI EAKOVTAI.

‘OTTwg aTrodeiXTNKE TEIPAPATIKE, 01 SUVAHEIG PE TIG OTTOiEG OAANAETTI-
dpouvv dvo payvnTikoi TTéAol €xouv:

o) Métpo: AvTIOTPOPWSG avaAOYo TTPOG TO TETPAYWVO TNG ATTOOTAOHS

TOUG.

B) Aievbuvon: Tnv gvBeia Tov opileTan aTré TOoLG 6VO TTEAOULG.

MapdTi o1 payvnTIKEG SUVGHEIG €XOLV TTOAAEG OHOIGTNTEG HE TIG NAEKTPI-
KEG dLVAEIG, EVTOUTOIG TTOPOVCIGLOULY I ONHOVTIKHA 61a@opd. To BeTIKO
NAEKTPIKS POpTio pPTTOPEl va SlaxwploTel ATTO TO APVNTIKG, EVA Ol HAYVI)-
TiIkol TTéAo1 eV p1ropolv va draxwploTolv. ‘Ooeg Popég Kal av TpNOEel évag
paBOSpOPEPOG HAYVATNG TTAVTOTE OTA GKPA TOL gP@PavifovTal 600 eTEPW-
vupol éAor dnA. o1 poyvnTikol TTOAOI MAVTOTE EPPAVICOVTAI KATA (eUYN.
‘OAeg o1 pooTrdBeieg, TTOL £ylvav PEXPI OAHEPO YIO VO OTTOHOVWOET
HOYVNTIKG "HOVOTTOAO" aTTEéTLXAV.

A&lo Tpoooxns eival, 6TI évag HayvATNG OGAANAETIOPG KOl PE KIVOOPEV
NAEKTPIKG OPTia, OTTWG EVKOAX SIATTIOTWOVETAI OTTG TNV EKTPOTIH NAEK-
TPIKWOV QOPTiwV, Ta oTroia di€pxovTal amd onpeia Tov BplokovTal KOVT&
O€ HOYVITEG.

MayvnTikég 1616TNTEG TTAPOLOIGLOLY KOl Ol PEVHATOPSPOI AYWYOI, Ol
0Tr0i01 AOKOUV SUVAHEIG OE PUOIKOVS HOYVHTESG.
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6-2. MayvnTiko medio

K&Be poyviitng déxeTon Tnyv emidpaion dVvapng av evpedei og KATTOIO ONpED
TOL XWPOL YUPW aTré vav GANO POYVATN | PEVHOTOPOPO aYwYS. AVvopn €TTi-
ONG OOKEITOI KOl € OTTOIOOATIOTE (POPTIO KIVEITAI O€ Onpeia Tar oTroian Bpioko-
VTQI O€ TTEPIOXES TOL XWPOUL TTOL LTTAPXOLV HOYVITEG I} PEVHATOPOPOI AYWYOI.
O1 TTEPIOYEG TOL XWPOL ME TIG TTOPATTAVW 1816TNTEG OVOPALOVTAI HOYVNTIKG
media. AnAadn:

[ MoayvnTiké 1edio ovopdletal kGBe TeEPIOXH TOL XWDPOUL EPOTOV,
oaoKelTal SUvVapN oe K&OBe poryviATN 1 KIVOOPEVO NAEKTPIKO POPTIO, TO OTToi0
Ba PpiokeTal oe 0MOI00ATTOTE ONUEl0 TNG.

6-3. "Evraon payvnrikov mediov

‘O1rwg 10 NAEKTPIKS TTESIO €TAI KO TO POryVNTIKG TTESIO TTEPIYPAPETAI PE TN
Bor|Beiar evég diavuopaTIKoU peYEBoLG, dnAadr Tnv évraon payvnTikou tediov.
H évraon poyvnTikoU 1redio oe éva onpeio Tou Treprypdel To OO0 10XLPS
gival To Tedio OTO OUYKEKPIPEVO ONpEio KABWG KOl TA XOPAKTNPIOTIKE TNS
dvvapng, n otroia B AoKNOel 0€ KATTOI0 POYVHTN 1} KIVOOHEVO NAEKTPIKG pOp-
Tio, To otroio Ba PBpebei aTO ONpEio.

o Tov 0pIop6 TNG EVTOONG XPNOIHOTTOIEITAI (G LTTOOEPA KIVOUHEVO NAEKTPI-
KO PopTio e@AooV Oev PTTOPEl va XPNOIPOTTOINBEl HOYVATNSG, GOV HOYVNTIKG
"HovéTTOAO" bev €xel atTopovwOEer. ‘Exel atrodeIXTel TTEIPAPATIKS, TTwG 1 d0vapn,
N OTTOIx OOKEITA O€ CWHPATIOI0 PE NAEKTPIKG (POPTIO TTOL KIVEITOI O€ POyvNTI-
KO 1redio, £xel Ta akGAOLBA XAPOKTNPIOTIKG:

1. To pétpo Tng SUvapng eival av&Aoyo Tou OPTIOL ¢ KAl TOU PETPOL TNS
TaxOTNTOG TOLU cwpaTidiov. EapTdrarl emiong amd Tn 6iebOvvon TG
TOXUTNTOG.

2. Ymépyel pia 61e06vvon NG TaXUTNTOG TOLU CWHATIOOL KAT& TNV OTTOIG N
poryvn ik dOvapn eivon pndév.

3. Na pia GAAn d1evBuvon TnG TaXVTNTOG TOL CWHATISOL, N O oTrola ivai
K&OeTN oTnv Tponyolpevn, To PETPO TG OUvapNg Traipvel TN HEYIOTN
TIPA ToL Kan diveTan aré TN oxéon:

Fmax=BUq (61)
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‘Otrou v TO PETPO TNG TOXVTNTOS TOLU CWHATIOL,  TO PopPTiO TOL KOl B
0 OUVTEAEOTHS avaloyiag.

4. H d0vapn eival TavToTe KAOETN 0TV TOXUTNTO.

5. H 6Vvopn, ou aokelTal e BeTIKS opTio, ival icov pey€Boug Kal avTi-
BeTn a6 T SUVOPN TTOL AOKEITAI OE APVNTIKG POPTIO TO OTTOl0 €XEl BN
TOXOTNTOL

Me B&on Ta Tapamdvew n €vraon poyvnTikoU Tediov o€ onpeio A Tou
mrediov opiCeTal wg eEAG:

270 onpeio A BAMeTal CWPATIOO, TTOL PEPEI BETIKG POPTIO , HE TaXOTNTO N
otroiax €xel K&Oe popd To 1610 HETPO AAAG SiaopeTikr| dievBuvor). H évraon Tou
poryvnTikoU mrediov oTo A, €xel dievbuvan TN 61evbBuvon TNG TaXVTNTAS Yo TNV
oTroia n SVvapn MoV ACKEITA OTO CWHATIO eival undév. Mopd& TETOIX WOTE, N
KaTevBLVON TNG PEYIOTNG dUVaNG, N KOTeHOBLVON TNG EVTOIONG TOU HOYVNTIKOU
mediov Kal n kaTevBLVON TNG TAXOTNTOS YIo TNV oTroia 1) dUvapn eivan PEYIoTN
Vot aTTOTEAOUV 6eEI60TPOPO GUOTNHA AESVWVY. METPO TToL diveTan aTTd TN OXEoN:

l:max
B=—— (6.2)

g
[ H 80voun mou aokeiTon o€ KIVOUHEVO OPTIO PEOR O€ POYVNTIKG TTedio
ovopdGeTal kou duvaun Lorentz.

H d0vapn Lorentz eivon T&vToTE KEGOETN OTNV TAXOTNTX KOI TV £VTAOT TOU
poyvnTIKOU Trediov. XTn YEVIKH TEPITTWOTN, TTOL N TaXUTNTA TOU CWHATIOL
oxnpaTidel yovia 6 pe Tnv évtaon Tou poryvnTikoO mediov, To pETpo TNng dvvar-
pns Lorents divetar amrd Tn oxéon:

F=Bvuq-nuo (6.3)

F
Zxrjpa 6.1.  H 8vvaun Lorentz o€ KIVOUUEVO QOPTIOUEVO OWHATIO
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H ¢opd& Tng d0vapng Lorentz givan TEToI, WOTE 1 KATEBOLVON TNG SUVApNS,
N KaTeOOLVOT TNG EVTOONG TOL PHAYVNTIKOU Trediov Kal 1 kaTevBuvon TnG ToyV-
TNTAS (Av TO POPTIO ival BETIKO) ) N avTIBeTN KaTEVOBLVOT (AV TO POPTIO EIVai
apvNTIKG), Vo aroTeAOVV de€I60TPOPO 0UOTNHA AEGVMV.

H povéda tng évraong payvnTikou tediov oto S.1 eivar To 1Tesla (1T). O opi-
Oop6s Tou Tesla, Ba doBel og eTTépevn TTAP&YPAPO.

6-4. AUVAPIKEG YPAHPHPES HAYVITIKOU Trediov

‘OTrwg 01O NAEKTPIKG TTEdIO, £TOI KAl OTO PayvnTIKO 1 eTTOTITEIOr LTTOPBONOEI-
Tal HE TN XPAON TWV SUVOHIKWOV YPOHH®V.

[ Avvoapikr ypoppn poayvnTikoU mediov ovopGZeTal n vonTr YPOoHPn Tou o€
KG&Oe onpeio TnG n €vraorn Tou HayvnTIKoU Trediov eival EQATITOHEVN.

O1 SUVOHIKEG YPOPPEG Oev TEPVOVTOL, N POPG TOUG CUUTIITITEI HE TNV POPS
TNG €VTAONG TOL HAYVNTIKOU TTEdI0L KOl N TTUKVETNTA TOUG Eivail av&AOYn HE TO
600 10XUPO €ival TO TIEdIO 0TI CUYKEKPIPEVN TTEPIOYN

T

Zxrjpa 6.2.  AUVOUIKES YPOUUES payvnTiKOU TTEdiou

6-5. Opoyevég payvnTiko medio

2Ta poryvnTikG Tedia, n évroon eivar diagopeTikh (KaT& dievbbuvon, pop&
Kol HETPO) aTré onpeio o€ onpeio. YITEpYouv Spwg poryvnTiKG TTedia, oTa oTroia
n évroon eivai n o e K&Oe onpeio Toug, T TediIAX VTG OVOUGLOVTOI OpOYE-
vij payvirika media.

MeIpapaTIKG, OHOYEVEG poryvnTIKG TTESI0 SNUIOVPYEITAI OTO EOWTEPIKG PEL-
HOTOPSEPOL OwANVoEIdOUS (OX. 6.6)
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6-6. MayvnTIKO TTEdI0 EVOVYPAPHOV PEVHATOPOPOV
AYWYOU GTEIPOV PIKOVG

"Evag evBUYPOPHOG PELPATOPOPOG AYWYOS BEWPEITAI ATTEIPOL PAKOUG, OTOV
N omméoTAON I ONMeioV A, 0TO OTTOI0 TIPOKEITAI VO TIPOoadIopIodEl 1) évTaon Tou
poryvnTikoU 1ediovn, eival aOTjPOVT 08 OXE0N HE TO PAKOG TOU OywYOU.

O1 SUVOUIKEG YPORUES TOL TTESIOL £XOLV HOPPH OHOKEVTPWV KUKAWY, TTOL TO
eTiTedo TOLG €ival KABETO OTOV OYWYS KAl TO KEVTPO TOUS BpioKovTal OTOV

oywyYo.

H évtaon Tou poyvnTikoO 1rediov, og anpeio A TTou aTréXel KAT& r a1mé TovV
oywyo, €Xel:

® AiebBuvon K&OeTn oTo emiedo, Tov opifeTal MO TOV OywYd Ko TO
onpeio A.

® Mopa TéTola WOTE, N €évraon Tov M.I, N aréoTaon r kai n Pop& Tov PeL-
paTtog vo atroteAovv de€160Tpo@o oloTNHA afSvmv.
® Métpo tou Sivetar atré Tn oxéon:
Mo

otou | n évraon Tou peVPATOS KAl I N ATTOOTACN TOL Onpeiov A atré Tov
oywYo. H otaBepd p, ovopdleTal poryvnTiKA SIATePATOTNTA TOL KEVOU KOl €XEI
7 V-s

TIMA Ho =41 107 A m

Zxrjpa 6.3.  MoyvnTikG ebio peUHATOPOPOL AYWYOU ATTEIPOL UrKOUG
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Zxrjpa 6.4.  [1poodiopiouos TG QPopdas TG EVTAONG Tou HayvnTIKOU 1Tediov eVOVYPAULOL
PEVLATOPSPOL AYWYOU

6-7. MayvnTikO Tedio pEVPATOPOPOV KUKAIKOD aywyou

To poryvnTiké Tedio, Tou dnpIoLPYEITal ATIG €vav KUKAIKG PEVHATOPSPO
oywY6 eival avopoloyevés. H évtaan B Tou mediou 0To KEVTPO TOL aywyoL €Xel:
® AlebBuvor KGOeTN 0TO £TTITTESO TOL KUKAIKOU OrywYoU.
® ®opd, TNV @opd& pe Tnv omoia Tpoxwpdael 6e§160TPOPOG KOXAIOG
(Bida), 6Tav oTpépeTal KATG T POpG TOL PEVPATOS.
® Métpo tou diveTan a1ré TN oxéon:

|
B = ‘;LR 6.5)

61ou | n évtaon Tou peOPATOG TTOL dIAPPEEI TOV KUKAIKG orywYO Ko R n okTi-
VOl TOU.

Zxrpa 6.5.  MoayvnTikG edio KUKAIKOU PEULATOPSPOL oywyouU
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6-8. MayvnTikO medio owAnvoeldouvg

‘Eva mnvio BewpeiTal ameipov pkoug 6Tav To PAKOG TOUL &ival TTOAD
HEYOAUTEPO TS TN SIGHETPO TWV OTTEIPWOV TOU.

Zxrjpa 6.6.  MoyvnTikd 1Tebio owAnvoeiboug

2TO EOWTEPIKG TTNVIOL ATTEIPOL PIKOUG, TTOL SIapPPEETAI ATTO PEVHA, TO
pHOyvnTIKG Tedio eival opoyevég. XTo TpaypaTiké mnvio, To M.I eival
OHOYEVEG OTO Onpeia TTOL BpiokovTal 0€ KATTOI0 ATTOOTAON OO TA GKP
Tou mnviov. O1 duVapIKEG Ypappég eival Tap&AAnAeg mpog Tov Géova
TOUL Trnviou.
H évtaon Tou poryvnTikoU mediov €xel:
® AiebBuvon Toap&AANAnN mpog Tov GEova Tou TWANVoEIdoUS.
® ®opd, TNV Popd Tov Tpoxwpdel Se§I60TPoPog KOXAIG, 0 0TToI0g &i-
vall TOTTOBETNHEVOG KATG HAKOG TOL G§ova ToL CWANVoEISoUG KOl OTPE-
PETAI KATG TN POP& TOL PEVPATOS.
® Métpo trou diveTan aré TN oxéon:

B=p0l% (6.6)

0TToL Nn: APIBPOS OTTEIPWYV
(: pfikog owAnvoeidouvg
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Zxrjpa 6.7.  [1poodIopIoUOG TNG POPAG TNG EVTAONG TOU LAYVNTIKOU TTESIOL OTO EGWTEPIKG
PELUATOPOPOV OWANVOEIGOUG

H qop& Tng évraong Tou poyvnTikoU Trediov ptropel va TpoadiopioBel kai
wg e€Ag:

To 6¢&i xép1 o@iyyel TO OWANVOEIDEG pe TETOIO TPOTTO WOTE TA VOXIX VO Oi-
XVOUV TN OpPG TOL PEVHOTOS, O TEVTWHEVOG QVTIXEIPAS deiXvel TN popd& Tou
poryvnTIKoO Trediov.

6-9. MayvnTiki pomn

K&be Bpdxos pevpartos, 6tav Bpedei péoa o poryvnTikS medio, TrpocovaTo-
AiCeTan 6TTwg évag paodpoppog poyviTng. O TPOTTOG, oL TTPOCOVOTOAICETOI
péoa og poyvnTIkG Tedio €vag pevpaTo@opog Ppdxos, kabopileTal omrd Tn
HAYVNTIKI} POTIT].

Qg payvnTikf potrrj emitredouv Bpoxou opileTal TO S1AvVOUATIKG LUEYEOOG
TOoU €XEl:

a) Aiedbuvorn) kaOetn oto emiredo Tou Bpdyou.

B) @®opa, 1™ popd tmouv mpoxwpdel 6e§I60TPOPOG KOXAIOG, TOUL Eival
KAOETOG OTO TiTES0 TOU BPOYXOL KOI OTPEQPETAI KATA Tr) POPA TOU PEU-
HATOG.

y) Mérpo mou bivetar amro 1n oxéon:

p=Is (6.7)

otou | ) évraon Tou PeUPATOG Ko S TO EUPAOOV TNG ETTIPAVEING TTOU TTEPIKAEIE-
TaI A1T0 TOV BPOXO.
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ey N

o) B)

Zxrpa 6.8. (o) MoayvnTiko mebio paf3éopoppou payvrtn. (3) MayvnTiké medio peupatopopd
Bpoxou. H opoiotnTa eivar mpopaviig

‘Evag pevpaTopopog Bpdxos, 6Tav BpiokeTal péoa o payvnTIKG TTedio, Trpo-
OoavaTOAN(ETOI, WOTE N HOYVNTIKA POTIA Vo gival TTapGAANAN Tpog Tnv €vroon
TOUL HOyVNTIKOU Trediov.

ol

l
Zxrjpa 6.9.  MoyvnTikr) potrrj pevuatopdpou pcxou

H povéda poryvnTikig potrig oTo S.l efvon To 1AM’

6-10. MayvnTIOHOGS Kai UAn

H omdvtnon, oTo epdTNHa YIOTI OPICHEVA LAIKG €HPOVICOLV POYVNTIKEG
1I016TNTEG evad GAAa dev eppavidovy, BpiokeTonl oTn 6OpR TWV ATOHWV TwV
OUYKEKPIHEVAWV DAIKGDV.

‘Omrwg €xer RN avopepBel T ATOHA ATTOTEAOUVTOI TG TOV TTUPAVA YOPO OTT6
TOV OTT0I0 TrEPIOTPEPOVTAI NAEKTPOVIOL. KEOe NAEKTPAVIO TTOUL TIEPICTPEPETAI I00-
duvapel pe Ppéxo NAEKTPIKOU PEVHATOG, ETTOPEVWS £XEl HoyvnTIKA poTrh. O pa-
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YVNTIKEG POTTEG TwV NAEKTPOVIWV TTOV TTEPIOTPEPOVTAI YOPW OTT6 €val GITOHO,
emre1dn £xouv S1GPopPoLG TTPOCAVATONIGTHOUS, GAANAOOVAIPOUVTAI, HE ATTOTEAECHO
OUVOAIKG TO GITOHO VO PNV €XEI HOYVNTIKA POTTH 1] Vot €XEI GOHHOVT).

7

Hrrep

Zxfpa 6.10.  MoyvnTikrj potrrj nAeKTPOVIoL AGyw 1610TTEPIOTPOPIG

Ta NAekTPOVIO, OGHWSG EKTOG OTTO TNV TTEPICTPOPIKY KIvON TTOU €KTEAOVV
YOpw OTT6 TOV TTUPAVE, TTEPICTPEPOVTOI KOl YUOPW GTTO TOV €ALTO TOULS (Spin)
AGYw TNG (610G TTEPIOTPOPIS TO NAEKTPOVIO €XEI it ETTITTAEOV POryVNTIKH POTTH.
Av 0 apIBpSs TwV NAEKTPOVICV TOU ATOHOL eival GPTIOG, N CUVOAIKH HOYVNTIKH
POTTH TWV NAEKTPOVIWV TTOL OPEETAI OTNV IDIOTTEPIOTPOPH TOUS, eival PNdEv,
eTreId 0€ £va GTOHO OI HOYVNTIKEG POTTEG TwV NAEKTpoviwy eival ava §vo
avTifeTes. ‘OTOV 0 CAPIBPOG TWV NAEKTPOVIWV €ivan TTEPITOS, TOTE 1 CUVOAIKN
poryvnTIKA poTrh eivan d1&gopn Tov pndeveg Kal ion He TN HOXYVNTIKY POTIH) TOU
HOVAPOUS NAEKTPOVIOUL.

H ouVOAIKA poryvnTIKH pOTIT £VEG OTOHOL, EQPOTOV LTIAPXEI, OPENETAI KUPIX
TNV 1I810TTEPIOTPOPT] TWV NAEKTPOVIWV.

H mapovoia oplopévewv LAIK@WV eTrnpedel TNV €vTOON TOU HOYVNTIKOU
mediov. Na mopdderypa, av n évraon Tov HayvnTIKOU TTESIOL OTO E0WTEPIKO
PELHATOPSEPOL TWANVOEISOUG, eival B, 6Tav 0TO €0WTEPIKS LTIGPXEl KEVO |,
0Tav TOTTOBETNOEl WG TTUPAVAG KATTOI0 VAIKG, TOTE 1] €VTOON TOU HOAYVITIKOU
mediov aAGel kal Traipvel GAAN Tipr B.

L MoyvnTiki SiomrepatdéTnTa evég LAIKOU ovopdleTan To TmAIKo TG évra-
ONG TOUL HOYVNTIKOU TTESIOL OTO E0OWTEPIKS PEVHATOPOPOL OCWANVOEIGOUG, GTAV
OTO E0WTEPIKO TOL LTIAPXEI TO LAIKG, TTPOG TNV EVTOCT TOL HOYVNTIKOU Trediou
OTO EOWTEPIKG TOL {610V CWANVOEIGOUG, GTAV OTO EOWTEPIKG TOL LTTAPXEI KEVO.
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p=—— (6.8)

H payvnTiki diamepatéTnTa eivar adidotaTto péye0og,onAadn kabapds
«OPIBUOGY.

Ta vAIKG oTa omoia p>>1 OVOpALOVTAl OI6NPOUAYVIITIKA, EKEIVA OTO
omoia p>1 rapapayvirika Kkai ekeiva ota omoia p<1 diapayvnTika.

6-11. ZidSnpopayvnTika VAIKG

Ta o16npopoayvnTIK& LAIKG TTapoLaIGouv 11aITEPO eVOIa@EpoV YIoTi Xpnoi-
HOTTOI00VTaI WG TTUPHVES TINVIWV KAl HETAOXNHATIOTWY. ETriong xpnoipotroiov-
VTQl YIO TNV KATOOKELT| POVIpWV HoyvnTdv. Tor a1dnpoporyvnTiké DAIK& oTroTe-
AoUvTal ATTO GTOHA TTOU £XOULV POaYVNTIKA POTT. O HOXYVNTIKEG POTTEG TWV OTO-
HOV TV OI0NPOPaYVNTIKOV UVAIKWOV OTTOKTOUV TTAPOHOIO TTPOCAVATOAMOHO
OKOHN KOl HE TNV €mOpaon aoBeviv e§WTEPIKWV PAYVNTIKWV Trediwv, Tov
o1roi0 d1I0TNPOVV KAl HETG TNV OTTOHAKPLUVON TOU €EWTEPIKOV HOyVNTIKOD
ediov. ZTOV MPOCAVATOAIOHO TWV HAYVNTIKWV POTRV, OV TIOPAHEVEI,
O@EINETAI 1] HOVIPN HAYVHTION TWV CISNPOPAYVITIK®OV VAIK®OV.

X1a G16NPOHOYVNTIKG VAIKG LTTGPXOLV TTEPIOXESG OTIG OTIOIEG Ol HOYVNTIKES
POTTEG TWV ATOHWV £XOLV TOV {010 TTIPOCAVATOANIOHS. O TTEPIOXESG AUTEG OVOPA-
JovTan Tepioxég Weiss. O1 mrepioxég Weiss €xouv Gykoug mrepitrov 107" éwg
10" m® kou repigxouvv 10" éwg 10" Gropa.

Otav dev LTTAPYEl EEWTEPIKG HAYVNTIKG TTESIO, OI HOYVNTIKEG POTTEG TWV
epioxwv Weiss €xouv TUXaIO TTPOTAVATOAIOHS GTO XWPO Kal YI' auTS TO VAIKG
Oev €xel payvNTIKES 1I816TNTEG. Me TNV eTidpaion e§wTepIkoL poryvnTikoL ediov
évtaong By, o1 payvnTIKEG poTTéG Twv TrEpIoYdV Weiss apxifouv va TrpooavaTo-
AiCovTal kaT& Tnv dievBLVOT TOL £EWTEPIKOV POYVNTIKOU TTedIOV Kal TO LAIKG
OTTOKTG HOYVNTIKEG 1I816TNTEG. MéOO 0TO LAIKG 1 OAIKA £€VTOON TOU POYVITIKOU
mediov eivan fon pe To GOpolopa TNG €vraong Tou e€WTEPIKOD POyVNTIKOU
ediov Kol Tou poryvnTIKOU eSOV MOV TTPOKVTITEI ATTG TOV TIPOTAVOATOAIOHO
TWV HOYVNTIKOV POTTOV TWV TTepIoxwdv Weiss. dnA.

— —

B=B,+B, (6.9)
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61ou B n évTaon Tou GUVOAIKOD HOYVNTIKOU TTESIOL 0TO ECWTEPIKG TOL LAIKOU,

B, n évraon Tou e€wTepikol poryvnTikob Tediov kot B,, n évracn Tou payvn-

TIKOU Trediov mou ogeideTan oTig epIoxEg Weiss.

\ «— — —
o < = — — — — — —
/ — — — — — —

N -

\ - — > — — — >
N / — — — — — —
“ > / e — — — —r — —r
/ \ —r — —r — —r —
i = / f - - o - o -

Zxrjpa 6.11. o) [epioxég Weiss ) Nepioxég Weiss, otav utrdpxer e§wTepIkG poyvnTikG medio

O TpOTTOG payVATIONG €VES O16NPOHOYVNTIKOU LAIKOU (PAIVETOI TTHPOOTATI-
K& 0TO OIGypoppa Tou Bpdyxov voTeprioews (XX. 6.12).
Bm

6
Zxrjpa 6.12.  BpoxoG UOTEPHOEWS OI6NPOUAYVNTIKOU DAIKOU

To LAIKG apXIk& dev €xel poryvrTion (onpeio O Tou diayp&ppaTos). Me Tnv
epappoyr e§WTEPIKOV poryvnTIKOU TTESIOV O HOYVNTIKEG POTTEG TWV TTEPIOXWV
Weiss apxiCouv va TTpocavaToAiovTal e ATTOTEAEOHO VO EPPAVICETOI POyV-
TIKG Tedio évraong B, mou ogpeideTan oTo LAIKS. KaBws n B, avédavel, avdavel
Kal 1 B, pExp! Tou onueiov a, 6TToL ETEPXETAI KOI KOPOG TTEPATEPW dnAadH
avénon Tou B, bev emipépel avtioToryn avénon Touv B,. AuTé cupfaiver yiori
OTO O LTTAPXEl TTAAPNG TTPOOAVOTOAIOHGS TWV HOYVNTIKWV Treploxwv Weiss.
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AKOAOUOWS, PEIDVOUPE TNV TIPA Tou B). AuTG TTpoKaAel avTioTOIXN pEiwon TNG
B, 6Tav Spws n B, undevietan (onpeio PB), n B, eivar didgpopn Tou pndevds. Xe
OUTO OKPIPWS TO PAIVOPEVO OQPEMETAI N TTAPAPEVOLTT HOYVHTION TWV O16NpO-
HOYVNTIKAOV DAIKAV. AKOAOUBWSG 0AAGLOUHE TN pOpPG TOL £EWTEPIKOD POYVNTI-
KoL 1rediou kai av&Gvoupe oTAdIOKG TNV éVTAOT TOL® AUTO £XEI WG ATTOTEAETHO
TNV PEIWON TNG TIPAS TOL B, aipoU OI HAYVNTIKES POTTEG TWV HOYVNTIKWV TTEPIO-
XWV TEVOLV V& TTPOCOAVOTOANIOBOUV KOTG TNV QvTIBETN @Opd. XTO OnMeio Y o
TTPOCAVATOAIOHGS TWV HOYVNTIKOV pOTTV Eival TuXAi0G kai eTTopévas B,,=0. H
TepAITEPW avENon TNG TIPAS By KaTd TNV apvnTIKA pop& TTpokaAel avénon Tng
B, KaTd TV idia popd £wg To anpeio §, 61Tov epgavideTar TEAI KGPOS.

6-12. Avvapn Laplace

‘OTav €vag peLPATOPOPOS aYWYOS Ppedei péoa ae payvnTIKS Tedio H€xeTan
TNV emidpaon dVvapng, n otroior ovopdletan dVvapn Laplace. H 80vapn Laplace
OTTOTEAEN TN OLVIOTAHEVN TWV SUVAPEWVY TTOV OOKEl TO POYVNTIKG eSO OTOLG
KIVOUHEVOUG NAEKTPIKOUSG POPEIG TTOL GLUVIOTOUV TO pevpa. MapdTi n dvvapn
Laplace aokelTan 0g peLUHATOPOPO GywWYS OTTOIOVOTIOTE OXAPATOG, O OTrOI0g
BpiokeTon péoa oe payvnTikG Tmedio, B peAeTnOel n 101K TEPITTTWON, TTOL
€VOUYPOHHOS PEVPATOPOPOG aYWYOS PPIOKETAI PETO O OHOYEVEG HOYVNTIKO
medio. Av 0 aywyds £xel prjkog ¢, diappéeTar atrd pebpa évtaong | kal oxnUaTi-
del pe TIG BUVAIKES YPOPHES TOL payvnTIKOU Tediov ywvia 6, TéTe n dUvoun
Laplace, Trou aokeiTan oTov aywyo €xel:

o) AlebBuvorn KEOeTn 0TO ETTITTESO TTOL OPIETAN AT TNV EVTOOT TOL HAYVI-
TIKOU TT€dI0L KOl TOV OrywYo.

B) ®opd TETOIO WOTE, N KaTeVOLVOT TNG dVVOUNG, N KaTeLOBUVVON TNG EVTO-
ONg TOU poryvNTIKOU TTEdIOL Kal 1) GUPPBATIKT POP& TOL PEVPATOG VO ATTOTEAOVV
de€i60TpOoo ovoTNua AESVwV.

Y) Métpo trou divetal amré Tn oxéon:

F =BIl-nuo (6.10)

61ou B n évraon Tou payvnTikoU Trediov.
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Zxrjpa 6.13.  Abvoun Laplace og evOUYpaULIO PEVUATOPSPO AyWYs

Omrwg mpokVTTEl 16 TN 0X€on (6.10), 6TAV 0 aYWYOS gival TTaP&GAANAog
mpog  TIG  Suvopikés  ypappés (6=0%) n  S6vopn Laplace eivau
F.=BIl-nuo=BIl-:0=0. OTtav o aywyds &ivoi KGOETOG OTIG SUVOIKES
Ypoppés (6=90°% n 86vopn Laplace €xel pétpo F, = B1{nu90° O

F,=BIl 6.11)

Zxrjpa 6.14.  [1poodioplouds TG popds TngG duvoung Laplace. To 6&&i xépr avamapiotd
6eéidoTpogo ovotnua alovwv

6-13. MayvnTikn pon

10 oXApa 6.13 QaiveTal pia vonTy €TTTEdN EMIPAVEIX S, HEOX OE OHOYEVES

poryvnTIKG Tredio.

[ OpiCetar wg poryvnTikij por, n oTroio SIEpYETOI A6 ETTIPAVEIR S TO YIVO-
HEVO TNG €vTaONG TOL poayvnTikoU Trediov, eTrf To epBaddv Tng emipaveiag, emi
TO OUVNHITOVO TNG YWVIOIG TTOU OXNHATICETOI OTTO TV KABETN OTNV ETTIPAVEIX
Kol TNV €VTaon TOL PoryvnTIKOU Trediov.
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® =B S ouvO (6.12)

H poyvnTikp pofj PTTOPEl va OPIOBEl YEVIKOTEPO OE GVOHOIOYEVEG HOYVNTIKO
edio, aAAG yia AGyous arAoVOTELONG TTPOTIHABNKE Vo 60Ol 0 OPICHES TNG VIO
OHOYEVEG HOYVNTIKG TTEdI0, XWPIG ONUAVTIKY) KATOOTPOTIYNOT TNS YEVIKOTNTAG.

A .
>

\
\l
Y Y

\

Yy
>

Zxrjpa 6.15.  MoryvnTikij porj TTou SIEpXETOI ATTO eTTTESN ETIPAVEIN

H povéda Tng poyvnTikis poris, oto S.I eivar To TWb (1 Webber). O opiopdg
ToL TWb Ba 00¢i o¢ erépevn Tapdypago. Aré To TWb opiletair To 1 Tesla wg:
1T=1Wb-m2.

6-14. MayvnTikn emaywyn

2TIG TIPONYOUHEVES TTAPOYPGEEPOUG AIUTOU TOU KEPOAXIOU PEAETHONKE, TTWG
onpiovpyeiTan payvnTikG Tedio aTrd KIvOUpEVO QOPTIa. ZTIG ETTOPEVEG TTAPO-
YPGipoug Ba peAeTNOel TTwG Evar poyvnTIKG Tredio ptropel va dnpiovpyrioer éva
NAEKTPIKO Tredio.

O AyyAog Michael Faraday kai o Apepikavog Joseph Henry, epyaldpevor ave-
E&pTnTa, €016V TTEIPAPATIKG TTWG £va HOYVNTIKG TTEdI0 eTTAYEI pEVHO O€ évar
KOKAWHOL.

HAekTpIKG Tredio ptropel vor dnpiovpynBel atrd poryvnTikG Tredio pe dVo Tpo-
OV,

o) Mg Tnv Kivnon evég aywyol HECO O€ XPOVIKG OTAOEPS HayvnTIKO Tredio,

B) Me Tn dnpiovpyia NAekTPIKOU TTEdIOL OITTG XPOVIKG HETAPOAASHEVO pOryvn-
TIKG Tredio.
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Mo TNV KGAOTEPN KATAVONOT TWV TTAPATTAV® B4 TTEPIYPA@POVY Tpia TreEIpd-
PHOTO OTO OTTOION PAIVETO 1) dpIoLPYICE PEVHATOG OIS POYVNTIKG Tredio.

C S——

FroABavépeTpo

FroABavépeTpo

Zyrjpa 6.16.  ‘Otav o payviTnG KIVETal Tpog Tov Sp0yxX0 1 ATTOUAKPUVETAI QTG AUTOV TO
yoABavduetpo amokAivel og avTiBeTeG KATEVLOUVOEIG

10 oxfApa 6.16 @aiveTal oLPPGTIVOG BPSX0S, 0 0TToi0g eival ouvdepévog o
YoABavSpeTpo. To YOABavOpeTpo apXIka €£Xel €voeiEn pndév. ‘OTtav évag payvi-
TNS KIVEITOn Tpog Tov Bpdxo, n PeAdvn Tou YOAPAvOUETPOL aTTOKAIVEL, TTOUL
onpaivel 611 0 Bpdxos diappéeTal atmd pevpa. H amdékAion Tng PeAdvng vtrép-
XEl HOVO OTaV KIVEITOI O poryVATNG. ‘OTaV 0 HOYVATNG OTTOHOKPUVETAI OTTO TOV
Bpdxo n PeAdvn atrokAivel TTGA aAAG og avTiBeTn KaTebBLvOT).

Zxijpa 6.17. O Bpdyxos SiappEeTal Ao PeUUA KABWS TOPALOPPUVETA
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210 OXApa 6.17 0 eTTiTTEdOG CLPHATIVOG PPEXOG eival oLVOEPEVOG pE YOAPOr-
vopeTpo. O Bpdxos PpiokeTal HETOr O€ OPOYEVES HOYVNTIKG TrEdi0, TOU OTToioL 1)
évtaon eivan K&OeTn aTo emiredo Tov Bpdyxov. O PpdX0s OTAdIAKSE TTAPAHOP-
PAOVETAI €G 6TOL TO ePPadSV ToL Yivel pndEv. ‘Ooo SIapKel N TTAPAPSPPWOT
ToL Bpoxouv n BeAdvn Tov YoABavopETpoL amrokAivel, TTou onaivel 611 o Bpo-
X0g dlappéeTal amrd pevpa.

| N

TEPIOTPOPH

ToABavépeTpo

Zxrjpa 6.18.  To ovpudaTIVO TTAQIOI0, KABWG TTEPIOTPEPETAI UECA OTO LAYVNTIKG TTEdO
S1appéetar amé pebua

210 OXApa 6.18 CUPUAETIVO TTAQICIO OTPEPETAI HEOX OE OHOYEVEG HOYVITIKO
medio. ‘O0o To TAGICI0 TTEPIOTPEPETAI, N fEAGVN TOL YOAPAVOPETPOU ATTOKA-
vel, Gpa To TTAQIOI0 SloppEeTal aTd pevpQ.

Ti KoIv6 onpeio vTT&pxel oTa TTapaTévw TeipdpaTa; O Faraday diamioTwoe
TTWG TO ETAYWYIKO PEVHA LTIAPXEI £POOOV PETOPRGAAETOI 1 HOyVNTIKH PON.
JUYKEKPIPEVA OTO TIPWTO TTEIPAHQ, KABWG 0 payvATnG TANCI&El OTOV OUPHG-
TIVO 6OKTUAIO, HETOBAAAETOI N €VTOIGN TOL pOYVNTIKOU Trediov 1 otroiot vTr&p-
XEl OTO ONpEIC TNG ETIPAVEING TOL SAKTLAIOL. ZUppWvVO pe Tn oxéon (6.12)
HETOAPBGAAETOIN KAl 1] HOryVNTIKH por| TToL TTePVE amrd Tov SaKTUAIO. XT0 SV TEPO
TEPAPO KAOWS TTOPOAHOPPWVETAI O CUPHAETIVOG BPAYX0S, HETABAAAeTOI TO
epPadov Tng emipavelag Tov, GPa PETABEAAETAI KAl ) HOYVNTIKT por. XTO TPITO
meipapa, emeldf To TAaiolo TepIoTPEPeTan peTABGAAETON KO 1) Ywvia 6, TTov
OXNHOTICeTOl O TNV KAOETN OTO TAQICIO KAl TNV €VTAON TOU HOYVNTIKOU
mediov, eopévwg peTaBGAETaN Kol N payvnTIKA porj. To @aivépevo auTé ovo-
PGCeTON NAEKTPOUAYVNTIKL ETTOYWYH). ZUYKEKPIPEVQ:

[ HAexTpopayvnTIK €TOywyr] OVOUGLETOI TO QPAIVOPEVO KATG TO
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oTroio ep@avideTal NAeKTPeYEPTIKA OUVON, 6TaV HETAPBGAAETOI N pOyvVNTI-
Kf pon.

6-15. Nopog Faraday

O Faraday koTdgpepe TTP@OTOG VO SIATTIOTWOEI TIEIPAPATIKE, AT TTOI0VG TTOi-
payovTeg eEXPTATON N TIPMA TNS NAEKTPEYEPTIKAG OOVOPNG (ETTOYWYIKAG TAONS).
Z0p@wva pe To vopo Faraday:

0 H emaywyiky nAektpeyepTikj 60vapn, mou avamTiooeTol o' €éva
KOKAwpa efvar av&Aoyn mpog 1o puBpd peTABOAAS TG HOYVNTIKAS PONS,
TTOL TTEPVAEI ATT6 TO KOKAWHAL.

__AD
Eer=—% (6.13)
H erorywyikr] nAeKTpEYEPTIKY) SOVApN, TTOL ETTAYETAI O€ TIMVIO, TO OTTOI0 £XEl

n oTeipeg eivai:
E,_=-nA®

eTm —-n At (614)

To peiov oTIg 0X€0¢I§ (6.13) Ko (6.14) opeideTon 0TOV KOVOVQ TOL Lenz., obp-
PWVA e TOV OTTOI0 TO ETAYWYIKO PEVUA EXEI TETOIO POPQA, DOTE VA AVTIONA
OTQ QITIO, TTOV TO TTPOKAAOUV.

AT6 T oxéon (6.13) opiCeTal wg povada TnG HayvnTIKAS porig To 1Webber.
TWb =1V s

6-16. Kiviion evOUYpPOPHOUV AYWYOU OF HAYVITIKO TEdI0

Eroywyiki nAekTpeyepTiky SOvapn epgavifeTol oe kGOe aywyd, TOU KIVE(-
Tal o€ payvnTikG medio. ‘Omws paiveTal oTo oXpa (6.19), evBVYPAHHOSG ayw-
Y66 prikoug |, kiveiton og opoyevég payvnTiké Tredio évroong B, pe TaxotnTar O
K&OETN OTNV €VTOOT TOU PHOYVNTIKOU TTESIOL KOl TOV OyWYO. ZTOV OywYOo EHPO-
videTal eTorywYIK NAEKTPEYEPTIKA SUVapN, TTov diveTan atré T oxéon:

E=Bu/ (6.15)
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Ue—

i

Zxrjpa 6.19.  AywyoG 1ToU KIVEITal O€ HayvnTIKS Tedio eupaviCer emraywyikr Taon

2TV TEPITTTWON TOoL N TaXOTNTA TOU aywYyol oXnpaTidel ywvia 6 pe TIg
SUVAIKES Ypappég Tou Trediov N etrorywyikr) Téon diveTal amé Tn oxéon:

E=Buv/(nuo (6.16)

6-17. E@appoyég

Eqappoyn 1n

>wpaTtio @éper popTio q=2mC Kal KIVEITAI € OHOYEVEG HOryVNTIKG Tredio
évtaong B=2T pe oToBepri TOXOTNTA KAOETN OTIG OSUVOMIKEG YPOHHEG TOU
ediov. ITO CwHATIO AOKEITaI a6 To Tedio Suvopn F = 4 - 107 N.

o) Na oxediaoei n 60vapn F.

B) Na vtroAoylo0ei To HETPO TNG TOXVTNTOG TOL CWHATIOOL.

Aovon

o) H d0vopn eival kGOeTn oTnv TaXOTNTA KAl TNV £VTOON TOU HOyVNTIKOO
mediov. H pop& Tng mpoadiopiCeTal amd Tov Kavéva Tng 6e€Ids xeIpdg (Xx.6-
1), oTo d&kTLAO TTOL avTIoTOIXEl OTO |, AVTIOTOIXNOE( N KATEVOLVON TNG TOrKV-
TNTOG. ZUVABWG T OXAHATA KATAOKELALOVTAI OIBIGOTATA. X€ QUTH TNV TrEPI-
TITWOI KEGOe dIGvuopa, TToL gival KABETO OTO ETTITTEOO OXEdIOONS, TTAPIOTAVE-
TOll OOV HIKPOG KUKAOG. Av 1 (popd TOU €ivail TTPOG TOV AVOYVWOTH TOTE TOTTOOE-
TeiTal 0TOV KOKAO TeAeia, av eivan avTiBeTn TOTTOOETEITE évar X.
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o]}
i}

cl

B) H oxéon tou divel Tn 6Vvopn Lorentz eivai:

. -3
F=Buvql v=""0 U=MD v=10
Bq 272-107°C s

Eappoyn 21

EuBUypappog aywyds diappéeTar atmd pevpa =2A. e onpeio A Tov poryvn-
TIKOU TTediov Tou aywyou N évroon eival B = 4 - 107 T. Méoo oméxel To A atré
TOV OywY6; Aivetan wy =41 1077 ﬁ :

Avon
H évtaon Tou payvnTikoU 1rediov aTo A diveTtar atrd Tn oxéon:
107 Vs
POI B POI 41110 Am [2A

B=—=0r

= = |:| =1 -2 .
2mr 2B ' 214 -10°°T r=107m

Eqappoyn 3n

2TO KEVTPO PEVHATOPOPOL KUKAIKOU aywyol okTivag r=0,1Tm n évracn Tou
HoyvnTikoU Tediov eivar B = 4110°°T. O aywyds €xel avtiotaon R=10Q. No
vTTOAOYI0000V:



194 ¢ KEDAAAIO 6

o) H évraon Touv pebpaTog Trou diappéel Tov orywYo.
B) H Té&on mou epappdleTal 0TOV aywyo.

AiveTon po =41 1077 Vs
Avon
H évtaon Tou payvnTikoD Tediov 0To KEVTPO TOL orywYyou eivai:
| -6T.9.
B=p2—OD I=B—2rD l:41T1O T 2V0,1m 0 1=2A.
r Ho 41107 Y5
Am

H Téon 6a giva:

V=IRO V=2A"-10Q = 20V.

Eqappoyn 4n

Xta dkpa Tnviov vTrépxel Téon V=10V. To mnvio €xel prikog [=2,5cm, kai

n=100 omeipeg. H évraon Tou poyvnTikoO TedSiov OTO E0WTEPIKG TOL TIMVIOL

eivar B = 41107 T. Nat UTTOAOYIOBET N QVTIGTAON TOUL TrVioU.

. _7 Vs

AiveTon gy = 4110 7m .
Avon

H évtaon Tou payvnTikoU ediov 0TO E0WTEPIKG TOL TrNVioL diveTan TTd TN

oxéon:
41107°T2,5-107*m
B=p 120 1= |- g =2,5-102A
¢ Hon 411077 25 100
Am

H avtioTaon Tou trnviov eivai:

v
R=-—0R=—19V

| 2,510 A
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Eqappoyn 5n

KukAikr] ovuppdéTivny otreipa €xel akTiva a=0,Tm kon dloppéeTan amé pebpa
évraong 1=0,11 A. o) Na oxedlaodei n poryvnTik pom Tng omeipas. B) Na
vTTOAOYIOBEl TO PETPO TNG HOYVNTIKAG POTTAS.

Avon

a) H payvntikr potrr| €xel 61e00LVON KEOETN OTO ETTITESO TNG OTIEIPAG KOl
Pop& TN opd TTov TTPOXWPGEl 6eEIGOTPOPOG KOXAIOG KABETOG OTO ETTITESO
TNG OTTEIPAS , O OTTOI0G OTPEPETAI OTTWS TO PEVHAL.

<

B) To péTpo Tng poryvnTiKAS poTrAg diveTal amrd Tn oxéon:
p=1-s (1)
To eppaddv KOkAOL, 6TTWS eival YVWOTO, O CLUVEPTNON HE TNV OKTIVA eivai:
S = ma’ 2)
ATI6 TIg ox€oelg (1) kau (2) ouveTTayeTO:

p* =1 ma’ = O, 1A - - 0,12m2 = 0,01Am2

Eqpappoyn 6n

EuBUypappog aywyds diappéeTan amré pevpa Evraong | = 2A kai ivan ToTro-
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BeTNPEVOG HEOO O€ OPOYEVES HOYVNTIKO TTedio €vraong B=2T k&OeTa 0TIG duva-
HIKESG YPOHHES. XTOV oywY6 aokeiTal Suvaun F=2N a1d To medio. MNolo eivar To

HAKOG TOL OYWYOU;
Avon
O aywYy6g péoa 0To payvnTIKG Tedio d€xeTan TNV emridpaon dVvapng Laplace,
TNG OTroi0G TO PETPO Eivai:

F=BlO(=Fpg¢=_2N

Bl T 2ToA  OPM-

Epappoyn 71

EbkoptrTo o0ppa €xel T popepr emirédov Bpdxov, BpiokeTal péoa o€ opo-
YEVEG paryvnTIKG Tedio EvTaong B=2T pe To eTired0 TOU KAOETO OTIG SUVOHIKES
YPOHPES. To OUpHO TTAPAHOPPWVETOI PE TETOIO TPOTIO WOTE 1) ETTIPAVEIN TOU
va ETABGMETaN e 0TAOEPS pLOUS. ApXIKG To epBadSy Tou eivan S;=0,3m’ kai
oe Xpévo At=2s yivetar S,=0,1m’. T160N eivai n ETAYWYIKH NAEKTPEYEPTIKI
dvvopn 1ouv epgpavideTal;

Avon

H emaywyiki Tdon Sivetar amd 11 oxéon:

__A0
E=-—2 (D)

H peTafoArq Tng payvnTikig pong eivai:
AD=0,-0; []
®, = BS, N

B(S,-S,)

At =

A6 Tig oxéoeig (1) ko (2) O E=—
2T (0,1m?*-0,3 m?

E:_
2s

=20pV
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Eqappoyn 8n

Aywyos prikoug (=1m, BpioKeTal HEOON OE OPOYEVEG HOYVNTIKO Tredio évra-

ons B=2T. O aywyds &ival KGOETOG OTIG OUVAHIKEG YPOHPHEG TOU POYVNTIKOU
ediov Ko KIVEITaI ge oTABEPT] TaXOTNTQ, N OTroia €ival KAOETN OTIG SUVAIKES
YPOHHES. ZTO GKPO TOL oywYoU epgaviGeTar Téon V=2V. Noio givar To pETpo
NG TaxOTNTOG TOV;

Avon
H emorywyikf TGO mou eUQaviCeTal OTA GKPO TOL AYwYOUL €ivai:
\ 2V m
V=BulOv=—10= =1=.
Botb v =gt “omm = 'S

6-18. MpofBAfpaTta mpog Avorn

o
1 ZwpaTio, £xel q=-10mC Ko KIVEITOI HEOX O€ OPOYEVEG HOYVNTIKS Tredio pe
. . _4aM , . c 200
oTaBepn TaxvTnTa L =102, n omoix oxnHoTiCel ywvio 6=30" pe TIg
OLVOIKES YpOppES Tou TTediov. To owpaTidlo d€xeTon dUvapn F=0,01N

a6 To Tedio.
a) Na oxediaoBel n dVvapn Laplace ouv déxeTan To cwpdaTIO.
B) Na vtrodoyioBei To péTpo TG évTaiong Tou payvnTiKoU Trediov.

0,21

20 ZwpaTidlo KIVEITOI g TAXOTNTO L =5 % HEOO OE OPOYEVEG PHOYVITIKO
medio évraong B=0,1T, k&BeTa 0TIg duvapikég ypappés. H Sovapn
mou déxeTal To owpdTio eivar F=0,02N. Néoo @opTio PpEpel To owpa-
Ti®10;

(0,040

o
3 avo gvBUYpappol TTapdAAnAol aywyoi A kai B, diappéovtarl amré pedpaTa
evréoewv I;=1A ka1 I,=2A avTtioTorya. H améotaon Twv aywywv eival
r=2m. Na vtroAoyio6ei n évtaon Tou poryvnTikoD Trediov o€ onpeio N, To
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otroio BplokeTal avAUEOO OTOLS OywyoUs Kol atéxel d=1,6m atmd

. _7 Vs
Tov A. AiveTon Ho =41 10 7%'

o) ‘Otav Ta peOPATA TTOL dIAPPEOLY TOUG AYWYOUS EIVAI OPHOPPOTIAL.
B) ‘Otav eival avTtippoTra.
875-107T,1,125-10°° 1)

Avo gvBUypappol aywyoi A kal B amréyouv katé r=0,5m kai Siappéovrai
a1ré opoppoTTa pevpaTa evraoewv |, =3A kai I,=12A. Na evpeBei n arro-
otaon onueiov N atrd Tov aywyo A GTOV OTT0I0 N £VTOOT TOU HOYVNTIKOU
mrediov eivon pndév.

0,Tm)

KukAikég aywyds diappéeTal amd pebpa 1=2A, omdéTe OTO KEVTPO
TOu n évTaon Tou payvnTikoL mediov eivar B=0,04mT. MNolo eivar To
ePadSv Tov aywyou;

(10"’ m’)

AVO OUPPAETIVOI OMOETTITTEOOI OPOKEVTPOI KUKAIKOI aywyoi €xouv
OKTiveG r;=10cm kai r,=5cm avtioToixa. O1 aywyoi diappéovTal
a1oé opdppoTra pebpaTO eVTaoewV |;=2A kai I,=5A. Na vtroAoyioBel
N évTaon Tou payvnTikoU mediov 0To KEVTPO TV SAKTUAIWYV.
22,4107 T

Mnvio €xer n=100 oTmreipeg katl pfikog (=2,5cm. To trnvio diappéeTa
a1 pebpa évraong 1=0,1A, oréTe n £vracn Touv payvnTikoU mediov
OTO £0WTEPIKO TOUL Tnviovu eival B=0,16TT. ‘Exel To Trnvio Tuprva;
Av €xel, wéon eivail n payvnTikg diammepatédTnTa TOoL LAIKOU OTT6 TO
OTTOI0 EiVaIl KATOOKEVAOHEVOS O TTUPAVOS;

(1000)

OTI.
cm ’
@WOTE OTO E0MTEPIKG TOU v drpiovpynOei payvnTikG Tmedio pe €vraon

Me 1éon Tdon mpéTel va TpopodoTnOel TTnvio, To otroio €xel 10

B=0,1T; Av 0TO EOWTEPIKO TOL TIMVIOL TOTTOBETNOEN TTUPHVOG PE HOYVI)-

TIKA SlorepaTéTnTa p=1000, Trola TIPETTel va eival ) Téan Tpo@odoaiag,
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@WOTE N €VTOON TOL HOYVNTIKOU Trediov va Trapapeiver n idio; H avrioTo-

on Touv Trnviov givar R=100Q).

25000,, 25

( T Vo V)
Mnvio amé x&Akivo oVppa €xel n=1000 oteipeg, pAKog (=Tm Kai
Tpo@odoTeiTarl amd Téon V=10V. H évtaon Tou payvnTikoU 1rediov
0TO £0WTEPIKS TOL TrNViov eival B=0,11 T. To x&Akivo obpua atrd TO
0TT0i0 €ival KATAOKELAOPEVO To Trvio €xel avTioTaon R =0,01 % .

Molo eival To PAKOG TOU XGAKIVOU GUPHATOS;
(4m)

o
10 TeTpdywvo cupudTivo TTACioI0 dlappéeTal amré pedpa |=2A, oréTE OTo-

11°

KTG poryvnTiKi potr g =2Am’. Na uTToAoYIOBEl TO KOG TNG TAEUPES
TOUL TTACITIOL.
(Tm)

OpBoywvio ouppd&Tivo TrAGoI0 pe dlaoTéoelg a=0,1m kai f=0,2m, Tpo-
KEITOI VO XPNOIPOTroINOel WG payvnTIKG OITTOAO e poryvnTIKA poTri
U =4Am’. To 0UppQ OIS TO OTTOI0 EIVOI KATAOKEVAGUEVO TO TIAGIGIO £XEl
avTioTaon avé povada prikovg R™ =1 % Me 1éon téon mpémer va
TpoodoTnOei To TACIOI0;

(2.4V)

o
12 TeTpd&ywvog oUPPATIVOG aYwYSs pe TTAeLp& a=0,1m PpiokeTal péoa o€

OpOYEVEG HayvnTIKG Tredio évraong B,=2T, pe 1o emiredo TOU KAOETO
OTIG SUVOUIKES YPOpPES. H évTaaon Tou poryvnTikoO TTediov eEAXTTAOVETOI
He OTOOEPG PUBG Kot O XPovo At=10" s undevieTan. No UTTOAOYIGOET 1)
ETTAYWYIKA TGON TTOL ep@aviCeTal 0TO TMvio.

(20V)

o
13" 50 EOWTEPIKO OWANVOEISOVG PBplokeTal OLUPHPATIV OTTEIPA, PE TO

emimedo TN KGOeTO OTOV GEOVa TOL TWANVOEIGOUS. H oTreipa €xel
avtioTaon R,=0,4TQ kou Siatopf S=2cm’. To owAnvoelSés, £xel
n=1000 oTteipeg, prikog £=0,2m ka1 drappéeTar atmé pevpa |, =2A. To
peVPA TOL OWANVOEISOUG PEIDVETAI PHE OTAOEPS pLBPS ot |,=1TA o€
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Xpovo At=Tms. Na vTToAoyIo0el TO ETTAYWYIKS PEVPO TTOL dlappPEEl
Tn oTmeipa.
(TmA)

1 40 TeTpdywvo ouppdTivo TTAQICI0 €Xel TIAeUPG a=0,2m Kol dlappéeTan aTTd
pevpa 1=2A. To TAaicio PpiokeTal PEOX O€ OPOYEVEG POYvNTIKO Tredio
évtaong B=1T. O1 duvopIkég Ypappég Tou Trediou eivan KABeTEG OTO €TTI-
ed0 Tou TACIoiov. Not UTTOAOYIOBET | CLUVOAIKH SVVOUN TTOL AOKEITAI OTO
TAaiolo atré To Tedio.

()

150 Opi1d6vTiog LBUYPOPHOS €xel KOG {=Tm Kol OloppeeTal ammd pevpa

évtaong I=2A. O aywYdg 100ppoTrel HETO O€ OHOYEVEG HOyVNTIKG Tredio

TOU OTIOIOV Ol SUVOHIKEG YPOHMES eival opIfOvVTIEG KOl KADETEG OTOV

oywyo. Av To Bdpog Tou arywyou eival 4N, var uTTOAOYI00El TO PHETPO TNS
£vTaong TOL HoyvNnTIKOU Trediov.

27

1 60 EvBUYpOappog aywyosg prikous ¢=0,5m KIVEITOI HEOO O' OJOYEVEG HOyVNTI-

KO Tedio pe oTaBepr) ToXOTNTO L = 2 % KGOETN OTIG SUVOHIKEG YPOPHES

TOU TESIOL KAl TOV AYWYS. XTOV OywYS EPPAVICETAI ETTOYWYIKH TAON
V=0,4V. Na vtroAoyio6ei ) évtaon Tou poyvnTiKoU Trediou.

(0,47)

o

17 Aywyos prikousg £=0,2m KIVEITol N
mTévw og TAP&AANAOLS  ayyi-
poug 0dnyols Ay kai By pe Tory0-
TNTA TTOPSAANAN TTPOG TOUG 00N- ® 5
yous. O aywyods eivan ouveXwS 0
K&OETOG O0TOLG 00NyoUs, OTTWG
0TO OXfH0. OPOYEVEG HOYVNTIKO
medio Tov eival KGOBETO OTO ETTi- -
edo TwV aywywv €xel évraon B=1T. Ta ékpa A kai B Twv 06nywdv ouvoéo-
VTl P avTIOTATN R=2Q), 0TT6TE 0 Oywyds dioppéeTan amrd peOpa 1=0,2A.

Na vtroAoyIo0el | ToYOTNTA TOL OrywYOU.
D

oo}




